Best Practices: The Engineering Approach for Industrial Boilers

Best Practices: The WHAT |s THE ENGINEERING APPROACH?
E ng | nee rl ng Ap p o aCh The Engineering Approach represents the formal-

. . ization of ONDEO Nalco’s approach to serving
fOI’ I N d USt” a.l BO I | ers our customers. It is fundamentally a customer-
Natalie R. Blake, ONDEO Nalco centric method of doing business that permits the
management of knowledge of the customer’s wa-
ter system, and knowledge of the impact that wa-
ter systems can have on process operations, envi-

ronmental performance, and overall costs. This

A plant's boilers repres_ent a Igrge capital InVesé'ngineering knowledge is used to significantly
ment, as well as a crucial portion of overall pla%g”d value for the customer

operations. It is important to have systems an

procedures in place to protect this investment, ffje fndamental elements of the Engineering Ap-
well as plant profitability. Boiler best praCt'Ce_?)roach are mechanical (M), operational (O) and

represent “The Englpeerlng Approach for B,O'Ic':hemical (C) considerations. This provides a sys-
ers”—a way to examine mechanical, operatio m that:

and chemical aspects of the systems (pretreatment
through condensate) to ensure reliable boiler op-
erations with no surprises.

ABSTRACT

Is independent of personnel movement to new
assignments (customer or consultant).

4 Focuses on results.

¢ Is proactive in the prevention of problems.
Identifies opportunities to reduce total cost of
operation (TCO) for the plant.

INTRODUCTION

All industrial plants have boilers of one type o?
another, often more than one type. Whether the

plant in question has one small boiler, or mar]{y Enai ind A h ts best
large ones, the boilers are an essential elemen 8? NQINEETing Approach represents best prac-
es for boilers in that it provides a benchmark

every plant, regardless of plant size or of produft ti i t of t ’
produced. With skyrocketing fuel and energly’ continuousimprovementofour CUSIomers: sys-

costs, maintaining both boiler reliability and con=Ms: With the En.glneerlng App_rqach we pro-
ide recommendations for optimizing total cost

sistent system performance while minimizin " TCO) b deri | ;
energy costs can be a challenge and an oppo &%gga ions (TCO) by consideriad relevan

nity for any utility operation. The Engineerin
Approach provides a framework to examine all

aspects of boiler best practices to optimize sy¢VHY IMPLEMENT THE ENGINEERING
tem performance, and total cost of operations APPROACH?

Implementing the Engineering Approach assisf§gividual plant management is increasingly be-
in gathering information to measure and tragkg asked by their corporate offices to consider
progress, to initiate further improvements, anghancial results, TCO, quality, environmental
to allow benchmarking and norming of systeMgealth and safety, and manpower effectiveness.
across corporations and within industries. The order of importance may have changed over
_ o the past few years, and may be different from in-
There are several steps in the effective implemefystry to industry, but all plants are focusing more

tation of the Engineering Approach, or best pragyg more on the environment, safety, budgets, and
tices for boilers. This article will discuss the phizerformance.

losophy of the Engineering Approach, as well as

examples of its implementation, and the benefigater treatment can have an impact on all areas

received from it both in terms of system opergj g ytility budget. Actual water treatment costs,

tion, and in terms of total cost of operations. however, usually only represent 2 to 3 percent of
overall costs, as seen in Figure 1. Although water
treatment chemicals represent a small portion of
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Figure 1. Typical Cost Distribution in the Utility Area
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the utility budget, they have a major impact ol€ompleting surveys of the plant, and specifically
all areas of a utility budget. Water touches mosbf the boiler operations with the MOC approach
if not all, of the key process units, and can havedten leads to a new perspective on the system.
major impact on production rates, maintenandeesults of surveys, statistical analysis, and water
costs, and overall plant profitability. chemistry modeling provide an impartial frame-
work to evaluate and improve the overall system
Unexpected boiler outages will limit, or even stoppperation and cost.
production. Poorly run boiler systems will be
very energy inefficient, and may even result irsome examples of mechanical system aspects are
environmental problems with emissions. Addiheat flux, determining thermal limits, and identi-
tionally, running ineffectively may actually fying problem areas. Operational factors include
shorten boailer life, or at a minimum increase mairexamining control charts and process capability,
tenance costs. In any case, plant profitability sufdentifying control problems, and looking at au-
fers, and both short- and long-term viability mayomation. Chemical aspects of the system involve
be brought into question. looking at modeling (water chemistry, treatment
chemicals, and so on), determining control limits
All is not lost, however. ONDEO Nalco’s strat-for the system, and examining treatment alterna-
egy is to become part of the solution, the totdives.
cost reduction solution, partnering with our cus-
tomers to become a generator of profit and a ré&he current approach in some plants may be to
ducer of total costs. Best practices, or the Engskip the mechanical and operational steps, and
neering Approach, provide the means as well figst focus on chemical solutions. Standard per-
the tools to bring this about. formance, basic control needs of the water chem-
istry, and chemical costs are what are considered.
Having an in-depth understanding of the mechariBut you then have to ask whether you have total
cal components of the water systems, and spg/stem management and whether there is reliabil-
cifically the boilers, provides a good starting pointity in the mechanical operations and recommen-
The mechanical survey is then followed by stadations. What assurances are there that chemical
tistical analysis of operational control capabilityprogram success can be predicted? Are key per-
so that we have a statistical understanding of th@rmance factors being considered and tracked?
actual control capability of the system. FinallyCan total costs (and possible reductions) be cal-
having a thorough understanding of the realulated, or just costs associated with chemical treat-
stresses on the water chemistry of the system coment?
pletes the picture.
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The Engineering Approach uses a variety of dAs there was no clear reason, and it appeared to
tabases for data analysis. Information gatherbd related to boiler cycles, plant personnel started
about the system from surveys is input into the talk about hideout. This is a serious concern,
database, and is continually updated. This helpsd was important to determine the real reason
provide system management, reliability, predicter the lack of control.
ability, and TCO reduction. It also allows us to
benchmark and norm against other plants, othEne Engineering Approach, looking at best prac-
industries, and so forth. tices, was chosen for problem solving. The first
thing done was to complete a mechanical survey
How and what was your system designed to dofthe boiler system, focusing on everything that
Mechanically, consider piping, blowdown tanks;ould be influencing the boiler reading. The
and economizer. Is your system capable of opégedwater system was examined, including raw
ating the way you want? How and what was yourater treatment, demineralization, the demineral-
current water treatment program designed to dized water storage tanks, the condensate system,
The Engineering Approach goes beyond MO@nd the boiler itself. The goal was to determine if
however. Data, with their financial implicationsthere were additional unauthorized water streams
are compiled so that real value is addressed. being brought into the system, whether proper pre-
treatment was occurring, whether there was unex-
The complete MOC approach provides an objegected contamination, and its source, and so forth.
tive look at the system with information, which
then helps to facilitate decisions at all levels iRollowing the mechanical survey, an operational
the plant. Choices for change are clear and dosurvey was performed. This involved statistical
mented, whether for mechanical, operational, analysis of the plant’s control capability in critical
chemical segments of the operations. In addientrol parameters such as pH, cycles, phosphate,
tion, each choice has a cost and a return assatiemical feed, conductivity, etc. This will help
ated with it, allowing for project prioritizationto explain why there is a control problem in this
and tracking. Plant management can truly abeiler system.
swer the questions of “how much,” “how sure,”
and “how soon” the savings can be realized. The parameters tested daily by the operators for
feedwater, condensate, and boiler water were ex-
Probably the best way to explain the power aimined. The historical deaerator operation was
the Engineering Approach is to relate some rdabked at, as well as its maintenance logs. His-
life experiences in applying the approach in otworical data on condensate return and contaminant
customers’ plants, using plant personnel. concentration were analyzed, as were resin replace-
ment history, and regeneration practices.
ExampLes OF BesT PRACTICES — THE

ENGINEERING APPROACH FOR BOILERS All laboratory testing methods were reviewed in-
cluding frequency, adherence to procedures, in-

Boiler Water Chemistry out of the strumentation, calibrations, test methods chosen,
y sample gathering, and so forth. This was done to

Control Box make sure that the data being analyzed was statis-

A plant was experiencing continual out-0f-speciic|ly accurate, and that correct conclusions would
fication readings for their coordinated phosphatg, grawn.

boiler program; that is, they were frequently “out

of the box” with respect to their control rangegoh ONDEO Nalco and plant personnel did the
There was no immediately obvious reason for g, chanical and operational surveys. This made

Iack'of control, anq it resulted in the Operators re that the systems were properly surveyed, and
making manual adjustments to the blowdown %thing was overlooked.

try to improve their control. This, in turn, re-

sulted in periodic energy and water loss throughi, o1y 4 chemical audit was done for the system

excessive _blowdown, and variation in cycles @f axamine both the program choice, as well as

concentration. the program application. This included feed lo-
cation, sampling location, injection methods, etc.
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This data was examined separately, and in caffith the training, the operators understood the
junction with the mechanical and operational supverall system much better. They were able to
vey results. reduce the amount of reacting they did, and were
much happier on the job. It also freed operators’
After examining all the data gathered from théme for more value-added proactive projects.
various surveys, the conclusion was that there
were no mechanical issues that were affecting thatomation improved overall system operation,
lack of control of the internal treatment. Thand resulted in feed optimization, even with fairly
chemical program being used was the technicalgrge swings in steam load. This, in turn, allowed
correct choice given the feedwater pretreatmemiminimization of feed—no “overfeed” was re-
and water quality. quired to ensure system protection.

Furthermore, if operated properly, the system wAslditional savings were realized by the plant
in fact capable of being in control during a muctihrough optimized blowdown. This reduced both
larger percentage of the time than was being exater and energy usage resulting in reduction of
perienced (<50%). The operators were not taiotal cost of operation for the utility department,
ing the holding time of the boiler into accounand improved boiler operations through consis-
when making blowdown adjustments, and wetent cycles of concentration.
often “chasing their tail” when trying to move
the boiler parameters “into the box.” In fact, mogthrough the use of the Best Practices Engineer-
of the problems were caused by the operatong Approach (mechanical — operational — chemi-
overreacting to changes in test results from tlal), the plant saw good returns with a small in-
boiler water chemistry. vestment in time and money. The investment was
for surveys and data analysis and some automa-
The boiler was experiencing frequent load swingiesn equipment. The plant was able to eliminate
due to plant operation. These load swings coliileout as a possible cause for the problem, im-
not be evened out due to plant configuration apdove overall operations, and reduce overall cost
requirements. Surveys also showed that tbéthe operation through optimization of their ex-
manual control of the feedwater treatment prodsting systems, rather than through a reduction in
ucts was exacerbating the problems as manabhemical price/pound. There was no quantifica-
adjustments made as the load was swinging wéign of what the plant saved through increased re-
not necessarily timely. liability and extended lifetime for the boiler.

Actions taken to improve the situation includeBy looking at the overall operations rather than
operator training. Training on holding time angust looking for a quick band-aid, the plant was
the length of time it would take to have a changdble to quickly optimize operations and save
be seen gave operators a better understandingnofney. This resulted in a very happy customer,
what was going on in the boiler system. Maran optimized system, and a better partnership be-
agement and the operators agreed that, excepiveen the customer and ONDEO Nalco. We were
case of emergency, blowdown rate changes woslkekn to provide a value-added service through our
only be made on the day shift. This allowed than-site technical representative acting as a con-
plant to stop exaggerating the changes. sultant to the customer and using our best prac-
tices—The Engineering Approach.
The feedwater treatment was also automated, pro-
viding more consistent feedwater treatment, eviron and Copper Corrosion in a
through large load swings for the boiler. Condensate System
Results from this relatively simple "MOC” studya plant on the West Coast was experiencing cor-
were very positive. The percent of time the boil@gsion in their condensate system. The system is
spent “in the box" increased from <50% t0 >90%rimarily mild steel, although there are copper-
and a project is in place to study whether it igntaining portions. Due to plant operation, there
possible to improve this further. are constant steam load swings resulting in pH
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swings in the condensate system. Both copper akghin, through a careful examination of all poten-

mild steel corrosion were detected. tial factors, a solution was arrived at that met the
needs of the plant, with good results. If the opera-

The operators adjusted the condensate treatment (tiemal information had not been analyzed, it is pos-

tralizing amine) to maintain acceptable pH to mingible that the chosen solution might have been just

mize corrosion, with the focus on mild steel. to feed more neutralizing amine, definitely the
wrong long-term overall solution.

Again, a mechanical survey was done of the conden-

sate system, followed by looking at all the data. Ste&umMmMARY

load swings were correlated with pH swings and cor-

rosion results. A chemical survey was also perform " .
. ) ywas: Pe ‘Ia'ﬂere are many opportunities to improve overall
which looked at the particular neutralizing amine chgs;

) L . Qhant as well as boiler system performance, efficiency,
sen, its application point, the average dosage, anda safety while reducing the total cost of opera-
frequency of changes in dosage to maintain minimizgg

mild steel corrosion (optimized pH). The historic?! ns. Boiler best practices and the Engineering Ap-

. . roach provide useful tools to achieve these goals,
copper and iron levels in the condensate were alsQ

vzed and make sure that no stone is left unturned in mak-
analyzed. ing the system reliable. By looking at mechanical,
ch?erat?onal, and chemical aspects_, pf the systems, all
é)r%?entlal problems and opportunities for improve-
ment can be identified, whether in performance, total
%st of operation, profitability, or safety.

The surveys indicated that no mechanical changes

needed, and that all testing procedures, equipm

calibrations, and frequency of testing were all acce

able.

i . Incorporating all aspects of the system provides a

When system operation was analyzed, it became ap- -
comprehensive approach. Regardless of the source,

parent that the pH Swings that were causing the Pr%réblems can be solved/prevented without creating
lem would continue, and the system would contintj

. dthers in other parts of the system. In fact, often
to have sections that were at low pH (5.5-7). M%?arting with a mechanical survey, followed by sta-

neutralizing amine couild not simply be added to ify. cal analysis of operational data, will eliminate

crease the pH as this would unacceptably raise thet'ﬁq
P . eplabiyr: dﬁ) blems that may be masking issues with the chemi-
elsewhere in the boiler system. This restriction neede

. . o cal treatment. Costs associated with improvements
to be taken into account in examination of the syste . ) .
chemical, capital, operational) can then be deter-

The chempal program chosen was not. capable o_f_pr ined/justified, and agreement obtained from man-
erly protecting the system under the given condltloré?%

As the operation could not change, changes to ement to prioritize projects, and then track and
) ; omplete them.

chemical program were considered.

After careful examination of a variety of neutralizing or more information contact:

amines (different blends, different neutralizing abil-

ity), a supplemental program was suggested. The orJtalie R. Blake

nal neutralizing amine was retained, and a new ndalNDEO Nalco

amine film former was chosen as a supplement in fRg%@il: nblake@nalco.com

low pH areas of the system. The product works in tRone:  (630) 305-1000

pH range of 5-7, which will meet the system’s mild

steel protection needs in the low pH regions, but will

not raise pH in other areas of the system, protecting

the copper areas.

Within twenty-four hours of implementing the chemi-
cal program, both iron and copper levels in the con-
densate dropped dramatically. In fact plant personnel
commented on the Millipore pads, and how clean they
looked through the first day—from almost black, to
grey, to almost clean!



